Transcriptional cross-talk: nuclear factors CREM and CREB bind to AP-1 sites and inhibit activation by Jun.
The proteins Fos and Jun dimerize to constitute the transcription factor AP-1 which is known to respond to treatment with phorbol esters. AP-1 binds to 12-O-tetradecanoylphorbol-13-acetate-responsive elements (TREs) palindromic sequences. cAMP-responsive elements (CREs) are very similar to TREs and CRE-binding proteins are similar in structure to Fos and Jun. Thus, the two main signal transduction pathways have closely related nuclear effectors which could possibly overlap and/or cross-talk. The gene CRE modulator (CREM) encodes both antagonists and an activator of the cAMP transcriptional response by alternative splicing. In this report we show that CREM antagonists are able to block the transcriptional activation elicited by c-Jun. The mechanism by which this repression is obtained does not require heterodimerization between CREM and the Fos and/or Jun proteins. In contrast, we show that both CREM and CRE-binding proteins (CREB) are able to bind TREs and therefore compete with c-Jun for this site. Removal of the phosphorylation domain in CREM does not affect the down-regulatory function. We also show that c-Fos does not affect the inhibitory function of CREM on c-Jun and that the transcriptional activation elicited by the other members of the jun family (JunB, JunD, and v-Jun) is also down-regulated by CREM.